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DETAILED ACTION 

Claims 1 - 9 are presented for examination. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art. are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 - 5, 8 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Onishi et al. (6,909,282) in view of Okumura et al. (JP 2001-165609). 

As to claim 1, Onishi et al. (hereinafter Onishi) discloses a rotation angle detector 
comprising a main rotator (1 1 , fig. 6); a first detecting rotator (12) having a contact with 
the main rotator (1 1 ), the first detecting rotator (12) rotating faster than the main rotator 
(the diameter of the main rotator is larger than the diameter of the first detecting rotator, 
therefore the first detecting rotator will rotate faster than the main rotator); a first magnet 
(13) disposed at a center of the first detecting rotator (12); a first magnetic detector (15) 
disposed adjacent to a surface opposite to the first magnet (1 3) (col. 5, lines 8 - 1 1 ); a 
second detecting rotator (31) having a contact with the first detecting rotator (12), the 
second detecting rotator (31) differently rotating in speed from the first detecting rotator 
(12) (since both first and second detecting rotators have different number of teeth and 
therefore they both would have a rotating speed different from each other, Note col. 5, 
lines 14 - 15); a second magnet (32) disposed at a center of the second detecting 
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rotator (31) and a second magnetic detector (33) disposed adjacent to a surface 
opposite to tlie second magnet (32). Onishi fails to discloses a ferromagnetic body 
disposed so as to encircle at least any one of the first magnet, the second magnet, the 
first magnetic detector, and the second magnetic detector. Okumura et al. (hereinafter 
Okumura) discloses an angle sensor wherein a ferromagnetic body (70, fig. 1 and 2) is 
disposed so as to encircle a magnetic detector (H2, fig. 1 ) as a magnetic shielding 
member such that it shields the magnetic detector from fields other than the field which 
the magnet near that sensor generates. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified the device 
of Onishi in view of the teachings of Okumura which teaches the concept of shielding 
the sensor from external magnetic field such that encircling the second magnetic 
detector of Onishi with a ferromagnetic body would properly shield the second magnetic 
detector from the external magnetic fields other than second magnet to provide ah 
accurate rotation angle. 

As to claim 2, Onishi discloses that each of the first magnetic detector (15) and 
the second magnetic detector (33) has an anisotropic magnetic resistance element (col. 
2, lines 44 - 47). 

As to claim 3, Onishi does not explicitly disclose that the ferromagnetic body is 
incorporated in any one of the first detecting rotator and the second detecting rotator. 
Okumura discloses a ferromagnetic body (70, fig. 1 and 2) incorporated in a detecting 
rotator (13) (since the ferromagnetic body is around the sensor which is a part of the 
detecting rotator). Therefore it would have been obvious to one of ordinary skill in the 
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art at the time the invention was made to have modified the device of Onishi in view of 
the teachings of Okumura such that incorporating a ferromagnetic body in a detecting 
rotator to make a compact device providing an accurate rotation angle such that the 
ferromagnetic body is shielding the sensor from external magnetic fields. 

As to claim 4, Onishi fails to disclose that the ferromagnetic body is incorporated 
in any one of the first magnetic detector and the second magnetic detector. Okumura 
discloses an angle sensor wherein a ferromagnetic body (70, fig. 1 and 2) is 
incorporated in the magnetic detector {H2, fig. 1, 2) as a magnetic shielding member 
such that it shields the magnetic detector from fields other than the field, which the 
magnet near the sensor generates. Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified the device 
of Onishi in view of the teachings of Okumura which teaches the concept of shielding 
the sensor from external magnetic field such that incorporating the second magnetic " 
detector of Onishi with a ferromagnetic body would properly shield the second magnetic 
detector from the external magnetic fields other than second magnet to provide an 
accurate rotation angle. 

As to claim 5, Onishi fails to disclose that the ferromagnetic body is any one of a 
first ferromagnetic body and a second ferromagnetic body, and the first ferromagnetic 
body is incorporated in any one of the first detecting rotator and the first magnetic 
detector; the second ferromagnetic body is incorporated in any one of the second 
detecting rotator and the second magnetic detector. Okumura discloses an angle 
sensor wherein a ferromagnetic body (70, fig. 1 and 2) is incorporated in a magnetic 
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detector (H2, fig. 1 ) as a magnetic shielding member such that it shields the magnetic 
detector from fields other than the field, which the magnet near the sensor generates. 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the device of Onishi in view of the teachings of 
Okumura which teaches the concept of shielding the sensor from external magnetic 
field such that incorporating the second magnetic detector of Onishi with a 
ferromagnetic body would properly shield the second magnetic detector from the 
external magnetic fields other than second magnet to provide an accurate rotation angle 
(The rejection for this claim is made in view of alternative language). 

As to claim 8, Onishi discloses a calculator (23, fig. 3) for calculating a rotation 
angle of the main rotator (11) according to output from the first magnetic detector (12) 
and the second magnetic detector (31 ). 

As to claim 9, Onishi discloses that the calculator (part of control unit 23) (23B, 
fig. 3) calculates the rotation angle of the main rotator from phase difference in output 
between the first magnetic detector (15) and the second magnetic detector (33) (col. 4, 
lines 25 - 33). 

Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Onishi et al. (6,909,282) in view of Okumura et al. (JP 2001-165609) as applied to claim 
1 above, and further in view of Bergstedt et al. (5,602,472). 

As to claims 6 and 7, Onishi and Okumura do not explicitly disclose that the 
ferromagnetic body is made of a ring shaped iron plate or pieces arranged in the form of 
a ring (as in claim 7). Bergstedt et al. (hereinafter Bergstedt) discloses a device for 
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determining an angular position of a rotatable member including a ferromagnetic body 
made of a ring shaped iron plate as a shield (84, fig. 6) to optimize sensor performance. 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention vi/as made to have modified the device of Onishi in view of the teachings of 
Okumura and further in view of the teachings of Bergstedt to provide a ring shaped iron 
plate around the sensor or pieces arranged in the form of a ring (claim 7) to completely 
shield the sensor from external magnetic fields. The shape of the shield and the 
material of the shield is selected such that it provide optimize sensor performance in the 
magnetic environment of the particular application (col. 7, lines 1 1 - 23, Bergstedt) 

Prior Art of Record 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Shimizu et al. (6,861 ,837) is cited for its disclosure of a rotation angle detector. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Reena Aurora whose telephone number is 571-272- 
2263. The examiner can normally be reached on Monday - Friday, 7:00 - 3:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, E. Lefkowitz can be reached on 571-272-2180. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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